
COK33 COBETCKUX 

COUWA/lnCTHMECKWX 

pecnyBnuK 



rOCY^APCTBE^HblW KOMWT6T 

HO W306PETEHWHM V\ OTKPblTMBM 

nPM TKHT CCCP 



.... SU 1 730429 A1 



(5I)5 E 21 B 33/13. 43/10 



OnHCAHHE M30BPETEHH51 

K ABTOPCKOMY CBI/I^ETEJlbCTBY 



(21) 4691069/03 

(22) 12.05.89 
(46)30.04.92. Bio/i. 16 

(71) TypKMeHCKMft rocyAapcTBeHHwii HayMHO- 
MCC/ieAOBaienbCKnw u npoexTHbi* mhctwityt 
He<t>T*HOft npoMbJtuneHHOCTM TypKMeHHU- 
n^He^Tb" 

(72) P.A.AnnaxeepAMeB m P.T.EraH«Hu 
(53) 622.245.42(088.8) 

(56) TexHO/ioru* co3A3hm« KOHCTpyxuun ot- 
KpwToro 3a6o» CKsaacwHbi Pfl-39-2-1319-85. 
M.: MnHHe<t>TenpoM, 1985. c. 4. pwc. 6. 

Oco6eMMOCTH TexHHKM w TexHO/ioruw 3a- 
Ka^neaHun ckb3*wm b HeycToamiBbix Konnex- 
TOpax. M.: HeApa. 1979. c. 2-5. 



(54) KOHCTPYKUHfl 3ABOR CKBAXUHbl 
(57) H3o6peTeHne othocmtc* k xoHCTpyKuwu 
CKBaxcwHbi. Ue/ib - yMeHbuienne TpyAoeMxo- 
ctm pa6oT. rioc/ie 6ypeHM» ckb3khhw ao 
KpOB/iM npOAYKTWBHoro o6beKTa 4 cnycxaKK 
3Kcn/iyaTauwOHHyK) xonoHHy 1 h ueMeHTupy- 
iot ee. Ranee ocymecTB/ifl»OT 6ypemie npo- 
AyxTMBHoro o6bexTa 4 ao/iotom. A^aweTp 
KOTOporo MeHbiue BMyTpeHHero AviaMeTpa 
3Kcn/iyaTauuoHHoa iconOHHW 1. noc/ie Mero 
pacuJwpaiOT ee pa3ABn*MbiMu pacuiupwTe- 
nnMM. Bbjno/iHflKU pa6oTbi no M3MepeHWK) 
<j>axTMHecicoro A^aMeTpa dao/ia cxaa^nHw. 
Co6npaK)T nep<t>opvipoBaHHyio o6caAHy»o ko- 
noHHy (HOK) Tpy6 3 M3 Meta/i/ia c naMnibK) 
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unmiMnpiwecKOM rtopMw c unpyxoibiM ah«v 
MeTpOM. paenbiM A^aweTpy pactuupeHuoro 

ClBOna CK03>Kl1Hbl. " BHyTpCHHMM flMOMeTpOM 

eonbiue onyTpeMHero AuaMerpa aKcnnyaiauw- 
oiiuoA KonOMHW. llepeA cnyCKOM b CKna*»iHy 



nOK 3 npnAOKiT <{>opMy c noncpCMiiwMii pa3- 
Mepanu. o6ecncMii8«iK>mnMii cuo6oAHbiu 
cnycK oc n niiicpuan 33/ieramin npoAy»<TH0H0- 
ro oGbeKTa 4. B 3tom uMTepoa/ie nOK 3 narpe- 
B3K)T ao oocCTanOBneMiin ifiopMM. 4 nn. 



W306peTenne OTHOCUTCB K MC<|)TGf330A0- 

6wne m MOxeT 6uTb ucno/ib3OBa><0 npu cTpo- 
MTenbCTBe ckbs*uh. 

U130CCTH3 KOHCTpyKUUfl 3300A CKB3>K»Hbl. 
BKHK)M3I0UH3J? 3KCnny3T3UUOHHyK) KOIlOHHy. 

cnyiueHHyK>AO xpoB/iu npOAyK™Biioro oGbex- 
T3. nOT3iTiMyK> KO/iOHMy c ncp^opnpoBSMHbiMn 
OTsepCTunMn (mcrtAMii). ycTanOBnenHyK) npo- 
TW8 npoAVKTuonoro oObCKTa. npu 3tom nopyx- 

HWH flllOMCTp n0T3l1M0tt KO/lOMMbl MCMbUJe 
AM3'-*eTp3 CTBO/13 CKHaxi'Hbl. 3 nOC/tCAHUll 

•.tesibiuo oityTpCHM^ro A^ar-iOTpa oxcn/iyaTa- 

iHOHHOt: KOAOHMbl. 

0.".H-T'' B A'T»* H ^ ,;i KOHCTpyKllMH 336on 

snyTpeicHiiv: A^aMOTp nOTdiiMOii ncp^'Opupo- 

33HMOU KOr.OHHW CVIUeCTBeMMO MCHbUJC BnyT- 

och < jro AnaMeTpa aKcnnyaiaunOHHOii 
KcnOHHbi. moonpeAenflGT hm3kyk> ppoayktmb- 
h^tk ckb3:kiimu u 33ipyah«ot ee o6cny>KMn3- 
tui.? ■•• CJMvnTa;;iiiO 

it-?n Mn;v.v«vui KO.'ti.u^noro 3a3opa Aao/ie- 

nllC h3 ClCUKy CKD.rf.tlHtl U upoucccc CC 3KC* 

r ,: ; a..imui yMCMiauaeTCfl u co oper-teneM 
np:icroonbM3fl 30i«a c-caxwuw paapyuiaeTca. 

noCTOAHet' npHBOAVU K p33pytliCHV^K3 

ncTniiHoii kooomhu 

MsnOonee 6nvi3Ka k npe/maraeMou Koncr- 
pyKui^-- CKoasKMMbi. QK,i»OMaK)iuafl 3»<cnny3T3- 
atiOHM/O KO/iOMHy. cnyiueHHyio AO xpoanu 
npOAyKTHBHoroo6beKia.pacujnpeiinwMCTBO/i 
CKB3>KviHbi b nHTepaa/ic 3a/ieramifl npoAY<- 
TiiBiioro oObCKTa. noT3wMy»c nep^opupoBan- 
nyK) KOaOHHy oocaAHbix Tpyft yCTanonneHhyio 
npOTviowHTepoana 3aner3nuq npoAyxTHBHoro 
o6bCKTa. npit 3tom f\nz npeAYnpexACHnq pas- 
pyiueHun nnaCT3 r.C/ibuOBOe npodpaHCTBO 3a 
noTSMHOM KonOMHOM msOhbb K)t rpaauviHO- 
neCManbiM <t>u/ibTpoM. H3Beci m3b kohctpyk- 
Uim ckbsxuhu o6/i3A3eT cneAywuuiMn 

MeA0CT3TK3MU: 0UCOK3 TpyAOGMKOC Tb pa6oT 

no C03A3HV1K) rp3BuviHO-necM3Horo ^unbTps; 
fiD Mepe 3Kcn/iyaT3unn rp3Bmiuo-nccM3Hwri 

4>U/lbTp 3aOUB3CTCB V1 npOAYKTHBHOCT b CKB3' 

xviHbi yMeHbiuaeTca: wa/iuii A^aneTp noTavi- 
MOii KOnoHHW onpe/icn^CT m it 3 ^ y K> 
npOAyKTMBHOCTb CKB3MHMW \a 33TpyAH«eT ee 
o6cny)KHB3Hvie n SKcnnyaTnuutO. 



Ue/ibu3o6peTe>ui3 - yMci«bUiCMiie ip/AO- 

MOCTV1 CKB3)KMHbl. 



yK333HH3fl uenb AOCTuracTCR tcm, mto b 

KOHCTpyKUlHI CKB3)KMHbl. BK/1 K)» a K)IMCW1 3KC" 

nny3T3unoHHyio ko/iohhy. cnymenHyK) AO 
■epos/in npoAyKTUBMoro o6beKT3. psciunpeH- 
5 Huii CToon ckbs^mhw b nmcpoane 3a/ieraHMfl 
npoAyKTMBHoro o6beKTa. nep1>opnpoBaHHyK) 

KOnOHMy. yCT3M0B/tCHMyK) npOTMB MHTepB3/13 

33neraHHfl npoAy*THBHoro o6beKT3, nep(t>opn- 

P0B3HM3W KO/10HH3 o6C3AHblX Tpy6 BbinO/1HCH3 

10 H3 Met3nn3 c n3M«Tb»o. B0CCT3HaB/inBa»oiue^ 
nepBOH3M3/ibHy»o (t>opNiy nocnc cnycK3 ee b 
uHTepsan KpenneHMR, npwicM Hapy^nbiii w 
aMeTp nep(t>opnpOB3HHoii KonoHMW oGcaAHbix 
Tpy6 nepB0H3M3nbH0* unnnHAP« l «ecKOti 4>op- 
15 mm paaen AnaMeTpycTBon3 CKoa^wHw, a BnyT- 
penHwii ausmctp 6o/ibiue BHyrpeHHero 
AuaMeTpa 3Kcrmy3T3unoHHOv> KonoHHbi. 

npuMunn AewcTBUfl Meianna c naMHTbio 
33KAK)MaeTCfl b c/ieAyKDuieM. 
20 l/l3BecTno. hto MMe»0Tc« MeT3/t/inMecKwe 
cnaaobi. y kotopwx Heynpyrne AC^opMauutw 
nonMGCTbK) BOCCTaHaenwaaKHCH npw ch«thm 
MarpyaKu n/in Harpeaa. T.e. f-ieiann. "acnoMw 
H3« - . npno6peTaeT n pe>*c miokd 1)opMy. 3to no- 
25 n e nue. o6H3pyxenHoe bo mhotux muctwx 

MeT3fl/l3X. CH/13B3X M MeTa/inUMCCKMX KOMIIO* 
3UUWAX. H33blB3eTC» 3^eKT0M n 3 M J? T M ^)0p- 
Mbt. 

Ha 4>ur. 1 npeACT3B/ieM3 cxcMaiuHecKM 
30 npcAnaraeM3fl KOHCTpyxuuR 3a6oR CKBaMcnnw: 
M3<t)nr. 2 -ceMCHueA-AM3<t)Mr. 1: H3 <t)Hf . 3 - 
Ae^>opMupoB3HH3fl nepeA cnycxoM b cr.aaxn- 
ny noT3MH3a xonoHM3: na ^ur. 4 - ceneMMe B-& 
H3 ft>ur. 3 (HauOonbUJMi?i A^aMCTp noncpeHMoro 
35 Gehenna Ae1>opMwpoB3HHOti KonoM^•bl MCMb- 
uie BHyTpennero A"3MCTpa 3KcnnyarauvioM- 

HOV1 KO/IOHHW). 

KoHdpyKUHA 3a6on c^aaxuHbi BK/iK)saeT 
3Kcnny3T3UMOHMyK)KOnOHHy 1. paciuupeHiiwii 
40 ctboh 2 CKaa>KMHbi 8 nntepBS/ic 33ner3HUfl 
npoAy^TMBiioro o6be*T3 4 m nep1)OpupoB3M- 
nyK) KOAOHny 3 o6c3Ahwx Tpy6. 

nocne GypenwH cKBa^wHbi ao Kpoanu npo- 
/V/KTUBMoro o6be*cT3 4 cnyCKa»OT 3Kcnny3Ta- 
45 uuOMMyK) KOnonHy 1 u ucmCh TtipyiOi ee. 
/13/iee ocymecTBnflioT OypCHne npoAyKtuBMO- 
ro o6bCKTa 4 ao/iotom. A»3Merp KOioporo 
MCMbiue BMyTpcMMero A"3MCipa nKcnnyara- 
uMOMMOii KonOMHW 1. nocAO Moro pacuiup«K)T 
50 cro p33ABu>:HbiMii paciumpvtT cn«MH. Owno^- 
h«k;t pa6orM no h3mopch;ik) ^nKTw<eCKoro 
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Aiiar-ieipa ctbo/13 ckb.iwuhw. CoGnpaKH nep- 
<{>OpupODaHHytf) oGcaflHyio KOnomiy 3 Tpy6 n3 
Meianna c naMATbK) unmiHApwMecKow 4>opmw 
c HapyxHWM AudMeTpOM. paoMMM AwaMerpy 
pacujitpeiinorocToo.ia CKBaxuMbi. HepeAcny- 

CKOM O CK03)KV1Hy nep<t>OpupOB3HH0M K0/10HH6 

3 npnA«iK)T 4>opMy c nonepeMiiwMM pa3Mepa- 
mm. o6ecneMHBDK)iuiiMii cooGoahuvi cnyc* ee 
d nHTopoan 3aneraMna npc\ayKTuDnoro oGbex- 
Ta 4. C ncMoiubK) D/ieKTpOHarpeoaTe/i« m/ih 
APyf »M nyTGM ocymeCTonflK)T HarpeB CTep*cHH 
c nanPTbMD ao pacneTHOft TeMnepaiypw. flpu 

3TOM CiepXCHb C nOM^TbK) 80CCT3H3B/1MB3CT 

cdoki nepeoMaHa/ibnyio <J>opMy. 

fl p mm e p. BypeHne noA 3Kcn/iyaTaunon- 
HyK) KO/iOHHy ao r/iy6nHbi 2C00 m ocyuiecTB/iflK)T 
AO/iotom 0 215.9 mm. Ha yxaaamiyio my&uHy 
cnvcKa»cr 3-cn/iyaraunOHHyK) KonoHHy U3 
ipy5 0 168 mm c TonmuHow 10 mm m ueMen- 
TiipyiOT. 3aneraK)uiiiM n;we n pOAy^TMBHWn 
oOlckt pa3GypneaiOT aohotom 0 145 mm ao 
npocKTMOii rnySunbi 2020 m. 3aieM ctboji 
CKsaxtiiiu pacumpflioT pa3ABw*HbiMn pac* 
ujupinfMRMt: ao A^aMeipa 0 250 mm. 143 
r.ieranna c nawfl i b>o u3rOTaBnweaK)T nep<t>opu- 
pooaHHyK) KonoMiiy AnuMOki L=22 m m pa3Me- 
paMii dr 148 mm. d2=250 mm. Ko/iOHMy 
ne*t>opMiipyiOT. npnAao nonepeMHOMy npo«t>' 
•mto oim na <t>wr. 4 c nan5onbiijnM AnaMeipoM 
ncncpeMMoroceMC»«iiq d3 = 140 mm. HTOoGecne- 
"iioaeT K.o/ibucnon 333op. paatiuA 4 mm. c 
GuytpeHHitM ntiar/crpoM 3Kcn/tyaTaunoHMOM 
ko/iommu 148 mm u. cneAoeaTenbHO. cbo6oa- 
hvk) TpaMCnoprnpooKy norafiHOfi ko/iohmw b 
MHTepfian 33/ierannn npoAy*Ttionoro oGbCKra. 
CnyCK3K)T ae^opMnponaMMyK) KOflOHHy na 
ra&cne o ckboxumy yfiopa c cc aaGoeM. 
B*/i»o i *a»o' cucTCMy p.neKTpoMor pena. riocne 
QbiAeo^^ii b TCHCMne onppAe^CMHoro apeMe- 
hh noTafiHaq ko/iohh3 BOCCiaHaonnBaeT cbok) 
nepBOMana/ibHyK) uk/ihh^phmcckyio <fcopMy c 
napy>:MbiM ah3mct pom 250 mm. 

3K0H0MH4eCK33 3-1"J>C».THBHOCTb OT OHCA" 

pernio npoAinrncM'.jro To*HHM.?c»:oru peme- 



Hiiq onpeAeaneTCvi flononHMicnbMWM acohtom 
CKBaxuHbi. no 4>opMyne /lion«w AeGuT c*na- 
>khhu Q o6p3THO nponopiiMOHd/icx naTy* 
panbHOMy /iorapn4>My othoujchmvi paA^yca 
5 KOHTypa nuTaHun (R K ) n paAuyca cxBa^nnw 
(r c ), Ha ocHOoaMUM Mero npou3BOAu*e/ibMocTb 
ckb3)*cmhw c yBennneNHbiM pannycoM r ct npw 
npoMWx paauux yc/iOBuax onpeAenaeica bu- 
pa*enneM 

10 



15 



Qi =Q 



In — 



In 



npMHviMan R K =200 m. r c -0.145 m. no/iy»<a- 
»otQi-0.08Q. 

TaKMM o6pa30M. ^ocTuraeTcn yBe/inneHne 
npovi3BOA^TenbHocTn 33 cmct pea/in3anun 
npeAnaraeMoro TexHuwccKoro peiueHUfl. 

(DopMyna waoSpeTeHMJi 

KoncTpyKMMfl 3a6ofl c*Ba>KHHbi. BKmo^aK)" 
map 3KcnnyaTaunOHHyo Kononny. cnymen- 
nyK) AO KpOBntr npoAyxi MBHOro o6bCKta. 
pacujupeHHWii ctbo/i CKBaxuHw b MMTepaa/te 
3aneraHM» npoAyKTHBHoroo6beKTa. ncp^opn- 
pOB3HHy»o xonOHny o6caA»«bix Tpy6. ycTanoB- 
zieHHyio npoTwo wHTepaana 3a/icraHUfl 
npOAyKTMBHOrO 06bCKT3, oTnnM3K>mafl- 

c s TeM. ht w\ c ue/ibK) yMenbiueHMfl tpyaocm* 
koctm pa6oT n yaennMeMHw npon3B0AHTe/ibHCh 

CTH CKB3)KHHbf. nep4>OpnpOBa H H3fl K0/10HH3 

oGcaAHwx Tpy6 aunonHena na Meianna c na- 
MflTbK). BOCcraHaB/iMBajoiuew nepB0H3Manb- 
nyio 4>opMy noc/ie cnycKa b MHTepean 
Kpen/teHUB. npwqeM Mapy^MbiM A^aMeTp nep- 
<$>opupoB3HHOvi ko/iomhw o6c3AHbix Tpy6 nep- 
BOHananbHOw un/inHApwHecKOii <J)OpMw paseH 
AMaMeipy CTsona ckb3)khhu. a BHyTpeHnnw 
^naMeTp 6onbiue BHyTpeHMcro A^aMeTpa 3kc- 
n/iyaraunoHHOM koaohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 

Fig. 1 

[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

IrA 

[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that 7 with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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